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ABSTRACT 

Device for um with an Inhaler, the inhaler comprising a body, an aerosol 
canbtor arranged In said body containing medicament, oornprisvig a metered 
dose chamber and abia to tfapoma a motored dose or taid medicament, a 
nozzle In fluid communication with said canister, an opening lor dispensing oi 
said medicament h fluid eommurucauon with said nozzte. said device comprising 
means (34, 36. 42. 44. 46, 50, 52) for activating said canister to open and 
dispense said medicamenl in response to en airflow in the inhaler caused by 
inhalation of a user through said opening, return means (42, 46. 56, 56. 60) for 
deactivating said canister to dose it, characterised in that said return means 
deactivates said canister when the airflow drops beta* a certain threshold value. 



COMPLETE SPECIFICATION 
STANDARD PATENT 



Invention fdr INHALER 



INHALER 

TECHNICAL HELD 

The present invention relates to an inhaler, the inhaler 
body, a compartment arranged in said body containing 
comprising a number of doses, which inhaler Is able to 
e of said 



BACKGROUND OF THE INVENTION 

For a number of years inhalers have been uaed to deliver a metered 
dose of m ed ica me nt to the respiratory tract of a patient. Basically 
there are three types of inhalers, adapted for powder medicament, 
aerosol driven fluid medi cam en t and nebulise ra. 

The primary design of most of the innaier* are basically the same for 
the different forms of medicament; ■ bousing containing a supply of 
tha medicament, a mouthpiece, air Dow conduits in connection with 
the supply of medicament and activating rwim* far generating 
delivery of a metered dose of medicament. The activating means have 
a wide variety of constructions and functions. These include 
activation by the patients hand, such as squeezing the inhaler or 



Apart from delivery of a metered dose, 
arranged with refilling/ recharging 
compartment co nt ai n ing the metered 
refilled/ recharged after delivery, or 



most inhalers are also 

thai is, the chamber or 
dose has to be 

the next dope is to be 
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The drawback of the patient activated inhalers it that it may be 
difficult for some persons to activate the inhaler and inhale at the 
■ame instant If these actions are not quite synertfonised, the patient 
receives an inadequate amount of medicament into the respiratory 
tract Many or the recent designs of uihaJera axe therefore breath 
activated wherein the device is activated by inhalation. This causes 
the canister to be depressed and deliver its metered dose. 



a is that the canister remains 
10 depressed until the patient prrysiealh/ intervenes and removes the 
pressure on the canister. The chamber may not be refilled completer/ 
with these types 0/ inhalers, especially when the amount remaining 
in the ca n i ster is low. because the user may hold the canister of the 
inhaler in a non-vertical position during the action activating/ refilling 
IS of the inhalers metered dose chamber, if th« fevcl of cacdfcameol is 
low, U cannot then (low into the metered dose chamber in this 
position. Instead the chamber is Oiled with the propellant gas. During 
the subsequent dose, the patient will receive a reduced dose of 
medicament perhaps only propellant gas. 

20 

Another problem with some breath- activated inhakrs is that the 
inhaler allows for the canister to be compressed for substantial 
periods of time, resulting in reduced functionality of the valve 



Document US-A-5,B26,571 discloses a breath- activated inhaler 
comprising an activating means which depresses the canister in 
response to inhalation and return means for automatically 
deactivating or non-depressing the canister in response to the 
activating mea n s. The inhaler further comprises control means for 
controlling the time the canister is open, i e the time b et we en 



activation and deactivation. The return means also provides a refill 0/ 
the metered dose chamber of the canister during deactivation. 

One problem associated with the above inhaler is that the device 
controls the opening t im e of the canister, i e the time the canister is 
depressed, in order to insure that the whole dose is delivered. With 
the canisters presently on the market the pressure is such that the 
major part of the metered done is delivered during the first 200-300 
ms after the canister opens. A remaining part is delivered during the 
subsequent period of time. For the previous breath-activated 
inhalers, the opening time posed no problem, since the canister 
remained open after activation until it was physically recharged. With 
the inhaler according to US- A-5,826,57 1 the opening time controls 
the return means to deactivate the canister. A runner aspect in this 
respect is the repeatability of the inhaler, which is one of the 
requirements of such a product from national authorities approving 
m ed i c a men ts and products associated with these. 

The opening time of US-A-5.826.S71 is controlled by a viscoelastic 
element. This clement may be adjusted so that the required opening 
time is obtained when the inhaler is assembled at the factory, and 
even during some period of use. But repeated use, and H"^ itself, will 
likely change the properties of the viscoelastic element so that the 
opening time varies. If shorter, the whole metered dose will not be 
delivered to the patient with a deteriorated inhalation quality as a 
consequence due to doses delivered that are inadequate to the 



On the other hand, if the opening time is too tang, the patient may 
remove the inhaler from the mouth and position it in a non-vertical 
position before the canister is dosed and the metered dose chamber 
is closed. If the level of medicament then is low an inadequate refill of 



the chamber is obtained, as described above, and the patient does 
not receive its correct medicament during the subsequent inhalation. 

A general problem with the known inhalers is that there is no 
3 possibility of monitoring or controlling the inhalation quality of the 
patient and from that obtain an indication on the me dic ation, since 
only the start of the inhalation activates the device. 

Another aspect in this technical field is that many medical 
10 distribution products today have some sort of drug container 

comprising a number of doses of medicament and a drug delivery 
Opening through which the medicament is delivered. For example 
these comprise inhalers such as aerosol inhalers where the 
medicament and propellant is contained in a canister or the like. The 
IS canister comprises a hollow stem through which the medicament is 
delivered when the stem is pressed into the canister. Other inhalers 
have the m e dicame n t in powder form, where the powder is contained 
in busters or the like. When the medicament is to be delivered, the 
buster is opened, either by tearing the blister open or by piercing it so 
20 that an opening is created. With nebulise rs. an ampoule or buster or 
other container holding the medicament is pierced or slit open. 



Other medical distribution 



products are injectors where the 
in a syringe, which in turn Is placed a 



as injecting the needle into the patient 
from *hc syringe and retracting the net 



or ejecting a needle pro t e ct or. 



Por the drug to be delivered from these devi ce s, they are provided 
with some kind of actuating means. These often comprise springs or 



the like which could be 'energised' i e tensioned and held in that 
state until they are released. The actuating means could be energised 
cither manually by a lever, sliding button or the like tensioning the 
actuating means or automatically whereby they are tensioned by 
S moving components of the device. In order to be held in an energised 
state, the devices comprise a locking means capable of holding the 
actuating means in an energised state. Depending on device, the 
actuating means, when released by the locking means, depress a 
canister, puncture a blister or ampoule or push the plunger of a 



The devices further comprise some sort of activating means 
operationally attached to the actuating means and capable of 
releasing the belting means when the patient is to receive a dose of 
13 medicament. These actuating "win? could be purely manually 

operated, such as a button, a fever or a handle arranged on the outer 
surface of the device The patient then presses or moves the 
activating means in order to release the locking means. 

20 For many inhalers, the activating means is a flap or a vane that is 
arranged adjacent an air intake on the inhaler and substantially 
blocking the air intake when not activated. When a patient inhales 
through an inhalation opening, a pr e ss u r e difference occurs over the 
vane or Gap. This pressure difference causes the dap or vane to move 

23 and thereby open the air intake so that an inhalation air Oow is 
created. This movement of the flap or vane releases the locking 
means so that the actuating means is activated and a dose is 



30 The spring means of the actuating means are often rather powerful. 
For instance with aerosol driven inhalers the spring means have to be 
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able to depress the canister so chat a dose i» delivered. This means 
that a stem of the canister has to be pushed into the canister against 
the spring force of the stem and against the friction caused by the 
seals around the stem. 

S 

Per auto- injectors there could be several actuating means. Firstly the 
needle has to be pushed into the patient. Then the plunger is pressed 
into the syringe in order to deliver the medicament. After the drug is 
delivered, the needle Is withdrawn either by retracting it into the 
10 auto- injector housing or by pushing forward a needle protection 



The fact that the force of the actuating means is relatively high and 
that it thus requires relatively high forces in order to hold or lock it in 
1) an energised state, at the same time as the forces for activating the 
actuating means need to be low, requires some form of transmission 
in order for the low activating force to be able to release the actuating 
force, tt may be seen as one single energy system where a small input 
force provides a large output force. 

20 

Because of this relation, quite a number of components are required, 
which components will affect the energy system due to for example 
friction of components, tolerances and spring characteristics, giving 
rise to variations in force required for releasing the actuating means. 
25 Because it is one single interconnected system, the force for 
activating the activating means will thus also vary. 

For most medical devices this is not acceptable because the 

uld occur within a relatively narrow, well-defined force 



devices try to keep the number of components to a n 



with high demands on tolerances in order to minimise the variations, 
in order to try to obtain predictable and repetitive conditions. 



The strive to keep the number of component down and working with 
S high tolerance requirements gives a rather costly device, by which it 



One example is aerosol inhalers, where one. due to environmental 
considerations, is switching from canisters with CFC as propeilant to 
HPA. HFA however requires much str on g er seals whereby the force 
required to depress the canister may be substantially higher than for 
the CFC -canisters, With the same activating means, the variations 
win increase in the same degree. In order to cope with this, even 
higher demands on tolerances are required. 

The above mentioned problems are also very much pronounced with 
some devices, such as multiple automatic functions acting in 
sequence of each other, with tong and/ or "multiple energy systems 
where it is irnportant that the forces required for triggering the 
different actuating means are certain to be provided without ovcr- 
dimeruttoning the activating means. Otherwise, other it is not certain 
that the different functions are able to sequentially trigger each other 
or the device will be unnecessarily bulky and difficult to use. 

According to a further aspect on inhalers, the main object with the 
breath-activation is to facilitate for the patient to obtain ■ dose of 
medicament, in comparison to the manually operated inhalers where 
the patient needs to activate the delivery by hand and inhale at the 
same time. This co-ordination of actions from the patient often 
causes problems so that, if the patient do not co-ordinate properly, 
the patient may not receive an adequate dose of medicament. 



In the case of aerosol-driven inhalers the breath-activation causes • 
spring to compress a canister containing the medicament and 
propeilant so that the medicament is delivered. Either a metered dose 
is delivered or the canister is open a predetermined time under which 
time medicament is delivered continuously. In the case of powder 
inhalers, the breath activation causes access to an amount of powder 
to be inhaled or a dose to be delivered. Other types of inhalers, such 



the delivery of a dose, or quantity, of medicament. 

Some of the breath-actiratcd devices comprise some form of plate- 
shaped lid, Cap or vane movabry arranged in an air flow path in the 
inhaler or adjacent an air intake. Upon inhalation the pressure drop 
and/or air flew causes the plate to move and thereby activate the 
actuating means ao that a dose is delivered. 

Some of the breath-activated inhalers are also arranged with return 
means. These return means 'reset* the actuating means to a ready 
State so that the inhaler is ready for use for the subsequent 
inhalation. The return means also recharge the inhaler, e g refills a 
metered dose chamber with medicament for subsequent use. The 
return means are cither operated manually, e g when a protective 
cover is closed or opened, or automatically, either at a specific time 
after inhalation or when the inhalation is terminated. 

A drawback with the above described devices is that the breath- 
activated devices may unintentionally be triggered when the inhaler is 
ready for inhalation if the inhaler is dropped or otherwise exposed to 
sudden forces. Since the plates, vanes or Daps should be able to move 
by rather small forces exerted by the pressure drop/ air flow during 
inhalation, they might also rather easily be moved by a sudden 



movement or sudden change of movement of the inhaler, such as if 
the inhaler is shaken or hits an object when it is ready for inhalation. 

A number of doses important to the patient could be lost in this way. 
Further, the doses will, for many types of inhalers, be del i v ere d inside 
the inhaler if triggered unintentionally. The medicament delivered 
inside the inhaler may deposit in passage ways or mechanisms of the 
inhaler and possibly obstruct the function or rendering the inhaler 
unclean. The deposition may also affect the dose-to-dose equivalence 
in that a lesser amount of medicament is inhaled than intended, and 
in thai the deposited medicament may break loose during inhalation, 
whereby the amount is larger than intended. 

In context with inhalers with automatic recharging means, an 

filling of the metered dose chamber if for example the inhaler is held 
in such a position during recharging that the medicament cannot 
p ro per ly fiD the chamber. This could for example be the case with 
aerosol driven canisters that have to be held in a substantially 
vertical position when refilling the metered dose chamber, in 
particular when the canister is not full. The improper filling of the 
metered dose chamber leads to an improper dose delivered to the 
patient at the subsequent inhalation. 

At the present, there is a wide variety of inhalers on the market, 
where a large quantity of these are so caDed aerosol-driven inhalers. 
These comprise a canister comprising the medicament and a gas as 



loaded stem. When the stem is pressed into the canister, a metered 
dose of medicame nt is delivered. 
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Most Kroaol-drimi inhalers are provided with sem 
far depressing the canister. These span from simple levers prvotaDy 
arranged in the inhaler, which levers press on the side of the canister 
opposite the dispensing device, usually the bottom of the canister, to 
sophisticated arrangements comprising spring means acting on the 
canister, which springs arc activated by inhalation. A recent type of 
inhaler also comprises motor means and control means together with 
s new type of canister, where the canister delivers medicament as 
long at it is depressed, and that the control means controls the motor 
which acts as depressing means for the canister. For example the 
control means controls the motor to keep the canister depressed far a 
certain period of time. 



Usually, the canisters and the inhalers are manufactured by a 
companies, where the canisters have different act dimensions and 
certain toleranca widths, and the stroke of the dispensing device has 
a certain stroke. On the market there are a few d'ffercnt canister 
sires depending on the kind of medicament and the number of doses 
that each canister shall be able to deliver. 

The m a n u fa cturers of inhalers have these canister measures to cope 
with when developing an inhaler, developing an inhaler for one 
specific canister site. Since the general aim for the developer of the 
inhaler is to keep the overall size as small as possible so that the 
inhaler is handy and discrete in use, the space inside the inhaler is 
rather limited. Especially when working with spring activating means 
it is not possible to use long springs in order to obtain a more or less 
constant spring cnaracttristics during the depression movement of 
the canister. Instead tra n s m i s si o n means are used to increase the 
spring force acting on the canister. These transmission means are 
however affected by differences in tolerances of the canister, of the 
inhaler, and of canister and inhaler together. 



If. as an example, the canister has a tolerance width of a few 
millimetres over its entire length, which is not unusual, and the 
inhaler has an overall tolerance width of approximately one 
millimetre, this could lead to a total tolerance width of the system of 
several millimetres. With such tolerance widths, either the activating 
means will ha»c to move quite a distance before coming in contact 
with a small canister, and thus exposing the canister to sudden 
impacts from the activating means, or, in the case of a targe canister, 
that the activating means still contains a lot of energy when the 
canister is depressed. Since the starting point for the activating 
means varies so much with the tolerance widths built into the system 
and with the limited space available in the inhaler, it is very difficult 
to handle such differences and to design an activating means acting 
with the same predictable characteristics over this span. 



Inhalers for inhaling medicament into the respiratory tract o 
some sort of opening, typically also with a mouthpiece, and an air 
Dow passage inside the inhaler in communication with the opening. A 
compartment containing medicament and dose delivering means are 
also arranged and in communication with the air passage so that, 
when the patient inhale i, air and medicament will mis in the air 
passage and will be inhaled by the patient. 

A plurality of inhalers present on the market arc provided with breath 
activated dose delivering means, so called breath activated inhalers. 
These function so as to deliver s dose of medicament when the 
patient inhales, i e when there is an air Qow present in the air 
passage. In contrast to inhalers where the patient physically has to 
activate the dose delivering means, e g by pressing para of the 
inhaler, manoeuvring levers and the like, the breath activated 
inhalers are triggered by the Inhalation. This provides a more reliable 



dose delivery to the patient because the patient no longer has to time 
the inhalation with physical activation of the inhaler. 

A drawback with these breath activated inhalers is Utontentiona! or 
S accidental activation of the inhaler, especially by children. A child 
often registers the activities of the adults and tries to do the same 
thing as them. If for example a parent uses an inhaler to inhale 
medicament, it is very likely that the child finds that interesting and 
would like to do the same. If the inhaler is then left within the child's 
10 reach it is likery that it would try to inhale. The inhaler would then be 
triggered to deliver a dose of medi c a me nt which the child 
iimn ten don ally could inhale. Since these medicaments sometimes are 
quite potent, or even lethal, there is a risk that the child win suffer 
from poisoning which could lead to serious o 



passage, wherein, upon use. the patient puts the mouthpiece in his 
20 mouth whereby a metered dose of medicament is dispensed in the air 
passage and inhaled by the patient. 

The mouthpiece is generally a piece of pipe, either circular in cross- 
section or somewhat formed to correspond to the patients mouth. 
15 that is fixedly attached to, and protrudes from, the body of the 



tn order to protect the mouthpiece when the inhaler is not in use, the 
inhaler is arranged with a protective cover or the like. In the simplest 
cases, the protective cover is a kind of capsule that can be pressed 
over the mouthpiece and is held in place by friction or snap-fit. A 
drawback with the capsule is that it is very easy to drop or loose it. 



Most recent inhalers are provided with a. protective cover in the form 
of a lid pivotably arranged to the body of an inhaler. The Bd is 
designed such that when m a protecting position, it encloses the 
S mouthpiece protruding from the body, and when the inhaler is to be 
used, the lid is swung away so as u provide free access to the 
mouthpiece. With this design the protective means can not be 
dropped or lest since it is attached to the inhaler. 

10 The general problem with the above inhalers is that the mouthpiece is 
fixedly attached to the inhaler body, making them rather bulky. A 
general desire from users is that the inhaler should be as small as 
possible so that it could be s t or ed away conveniently when not in 
use. for example in the breast pocket or the like This is not really the 

13 case with the present designs. Another desire foam the users is that 
the mhalcr should be easy to use in general and specifically easy and 
quick to activate as to inhale a dose. The activation of the inhaler 
may be critical if the patient suffers from a sudden reduction of the 
respiratory function. The inhaler must then be ready to use almost st 

20 an instant. 

BRIEF DESCRIPTION OF THE INVENTION 
The purpose of the invention Is to pro v id e an inhaler, without the 
above problems. This aim is solved by the present invention 
A by claim 1. 



The primary advantage of the present invention as compared to 
known inhalers is that the beginning and termination, i e activation 
and deactivation, is controlled by the patient s inhalation and not the 
device, since the start of the inhalation activates the inhaler to deliver 
its dose and the end of the inhalation deactivates the inh al er , i c 
closes and refUty recharges it. This in fact increases the inhalation 
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quality in that the raid of the inhalation return* the canister to its 
decsmpressed position, during which return the metered dose 
chamber is r efi l led . This ensures refillmg/ recharging of the chamber 
when the canister is held in a vertical position with the metered dose 
5 chamber faring downwards. Its rinual* bnrxrobk to have an 

improper refilling/ recharging of the chamber when the canister has a 
low fere! of medicamen t, thus ensuring thata correct fill and not 
propeilant gas enters the chamber. The inhaler could with the 
present invention be regarded as breath operated rather than breath 
10 activated, as with known inhalers, because both start and end of 
inhalation activates the inhaler. 

A general aspect of the principle (unction of the breath operated 
device is that it consists of two main parts movable relative to the 

13 inhaler body. One of these is affected by an actuating or firing force 
from lor example a spring, the Cm part is detachahry attached to a 
fwed part of the inhaler, whereby the actuating force is 'charged*. 
The second pan acts on a medicament delivering canister and is 
detaehabry attached to the first part. When the first part Is released 

20 from the inhaler body, due to nan of inhalation, it is moved by the 
actuating force, whereby also the second pan is moved due to the 
attachment to the first pan and the canister is depressed and a dose 
of medicament is delivered. 

25 Upon end of inhalauon, the second part is released whereby also the 
canister is released and returns to its undepressed state. 



With the use of force transmission meani between the activating 

r. such as the flap or vane, and the actuating member, such 



as the compression spring rapahfo of depres s i n g the can ister, a 
design with a low level of force is ob tain ed in order to activate and 
deactivate the device. This ensures that patients with low physical 
capacities are able to activate the device. This is also an advantage in 
S connection with the new gas prope Cants that due to environmental 
aspects are to be changed from CFC to HFA. The KFA propeOants 
require a much higher force in order to activate the canister to deliver 
its dose. The device according to the invention is able of managing 
these higher forces without a deteriorated or reduced functionality 
10 and handling of the inhaler by the user as compared to known 
inhalers. 

Further, with the invention it is possible in a convenient way to 
monitor if the patient has received the medicament in an appropriate 

IS way, by baeruding not only dosage counters but also means for 
measuring the inhalation time, i e the time the canister has been 
open during delivery of a dose. This is easily obtained because 
activation and deactivation are triggered by the inhalation. Thus a 
measurement of the inhalation time can then be used to evaluate if 

20 the patient has received a dose and has been able to inhale the dose 
property into the respiratory tract. 

According u another aspect of the present invention the aim of the 
present invention is to obtain a reliable, predictable and repea table 
25 activation of the device for delivering medicament. 

This aim is solved by the present invention cha 



d by claim 10. 



The benefit of the present invention is that repea table and predictable 
J0 handling characteristics, like for example dose-to-dose equivalence, is 
obtained without the need for very fine, and thus costly, tolerance 



With the present invention, the dimensioning of the force 
requirements is facilitated because the energy system is divided in 
two distinct parts, wherein the parts, when the device is non- 
3 activated, are in no physical contact with each other. The pan 

comprising the actuating means and tran sm i s sio n is designed so that 
the actuating means may be released with reasonable demand* on 
design, tolerances and the like, thus allowing a certain variation in 
force requirements. The other part of the energy system is designed 
10 and dimensioned such that it is activated at a certain predetermined 
and rrpeatabfc force level, and that the force available always is 
above the force range required for releasing the actuating means. 

Because of the division, it is not necessary to take care of the 
13 variations through the entire system, but instead merely have to 
calibrate the activating pan of the system. Because this pan mostly 
contain* rather few components, it is ne ce s sa ry to design and 
calibrate only the activating means and the release means so that the 
activating mean? is activated at a predetermined force. 

20 

When designing this pan it is also only necessary to cake into 
account the range within which the forces required for releasing the 



releasing the actuating means is substantially above this area. In this 
way it is ensured that the device will be activated at a certain 
predetermined external forte level, and that the activation ensures a 
release of the a 



1 1 is a further object of the present invention to provide a device for 
the above mentioned type of inhalers which reduces the risk of 
unintentional triggering of the inhaler. 



This object is obtained according to one aspect of the invention 
d by claim 22.° 



i With a device according to the invention, the movement means, such 
as for example a plate or a flap, or a member of the movement means, 
•uch aa a pivotaUy arranged linkage, or combinations of several 
prrotably arranged members, is held substantially stationary when 
the inhaler is subjected to sudden movements, but is activated, or 
10 moved, during inhalation. This prevents unintentional activation of 
the inhaler because of forces acting on, and trying to pivot, a member 
of the movement means. 

Preferably the member of the movement means is balanced as 
13 regards co forces exerted on the inhaler so that the point of 

momentum of the member is arranged at or near its pivoting axis. 

This will prevent the member from being pivoted because of 

acceleration or retardation. With a device according to the invention. 

external forces on the inhaler will not trigger the breath •activated 
20 device aa easily aa with known inhalers of this type when the inhaler 

is in a ready-to-use state. 



e embodiment, when the member of the n 



23 a m o men t substantially equal to the moment of the Dap is arranged 
on the opposite aide of the pivoting point. The balancing means then 
balances the Cap so that it is held stationary when the inhaler is 
subject to external forces in a very simple but yet effective way 

30 Yet a further aim of the present invention is to allow for an inhaler to 
acco mm odate for differences In tolerance widths of containers with 
medicament and provide a reliable function and predictable dose-to- 



dose equivalence of the doses delivered. Preferably the inhaler can 
also sccomraodate far different container sixes. 

This aim is achieved with a device according toetaim23. 

With a device according to the invention the function of the inhaler ta 
no longer influenced by the tolerance width variations of container 
and inhaler, which means that predictable dose-to-dose eqiiivalence 



10 

Further it increases the robustness and simplifies the design of the 
inhaler, in particular the activating means for delivering doses, since 
this no longer has to be over-dimensioned, such as springs, levers, 
attachments and the like, as the activating means no longer has Co 
II dealwiih the problem of tolerance variations. 

Also a further aim of the present invention is to avoid the above 
mentioned problems concerning unintentional/occidental activation 



This aim is obtained by a device according to claim 32. 

The advantage of the invention over prior art is that when the safety 
means is not operated, any unintentional inhalation through the 
25 inhaler will not affect the activating means. Since the activating 
means is tri gger ed by the air flow through the inhaler during 
inhalation, a manipulation of this air flow preventing the activating 
means to be unintentionally activated provides an easy and reliable 
safety device. 



The blocking of the auxiliary air passage may be obtained in many 
different ways, for example by the finger or hand of the user, by flaps 
or lids or the like. 

Preferably, the openings are arranged such on the inhaler, and/or 
have such sizes, that ordy an adult is able of blocking the openings in 
order to activate the activating means u; 



tt is to be noted that the p 



vention may be used with all 



10 breath activated or breath controlled inhalers, regardless of type of 



15 



According to a further aspect of the invention, the purpose of the 
present invention is to provide a mouthpiece without the above 
problems. This is solved according to claim 38. 



With a device according Co the invention, several advantages are 
obtained. Due to that the mouthpiece is arranged inside the inhaler 
body when net in use, the size of the inhaler can be made smaller, 
20 and alao a much smoother shape can be obtained since there are no 
protruding pans. When the inhaler is to be used, tt is activated 
whereby the mouthpiece is moved s omew ha t outside (he body so as 
to enable the user to inhale through it 

25 Preferably the inhaler comprises a protective cover which protects the 
mouthpiece when not in use, and keeps the mouthpiece in place. 
Preferably also, the mouthpiece is arranged wrm means for releasabry 
holding the mouthpiece in place in the activated position in a well- 
defined position relative the body. 

W 

When the protective cover/lid is arranged to an activating means, 
which sets the inhaler ready for a subsequent dose, by refilling dose 



eontpartments and placing the activating mechanism of the inhaler in 
a ready state, the inhaler is ■charged* after a dose has been delivered 
to the patient. This means that the inhaler is ready to use instantly 
without any further actions than to open the inhaler, which is of 



Further aspects of and advantages with the present invention will 
become apparent from the detailed description of embodiments of the 



BRIEF DESCRIPTION OP THE DRAWINGS 

In the following description of several embodiments of the invention,- 
reference will be made to the drawings, of which: 
Figs. 1-4 show schematically the basic function of an actuating 
15 mechanism assembly comprised in the present invention. 

Figs. 3-7 show different variants of the bask function according to 
Figs. 1-4, 

Fig. 8 shows a side view of the Upper part of an inhaler 
comprising a device according to a first feature of the invention, 
20 Fig. 9 is a cross section taken along the line DC-DC of Fig. 8,- 

Fig. 10 is a view similar to Fig. 9 but not in cross section and with 



Fig. 11 shows a cross section taken along line XI -M of Fig. 10, 
Fig. 12 is a perspective view of the device according to the 



Fig. 13 is a similar view as in Ftg, 12 but rotated 90\ 
Fig. H ahows an example of a second feature of the present 
invention a side view in cross-section of an inhaler comprising the 
present invention, and 
30 Fig. 15 shows a detailed view of s transmission and locking 
means comprised in the invention. 



Fig. 16 shows a cross-sectional view taken along line XV1-XV1 of 
Fig. 15 

Fig. 17 arvows a side view m cross-section of an inhaler 
comprising a third feature of the present invention, 
j Fig. 13 shows a detailed perspective view, partly cut away, of a 
breath- activated component according to the invention balanced In 
two axes and comprised in the inhaler of Fig. 17. 
Fig. 19 shows the component of Fig. 18 from the side, 
Fig. 20 shows a detailed perspective view of a flap comprised Ln an 

10 



Fig. 21 shows a plan view of the Gap of Fig. 20, 
Flg.22 shows a side viewed the riap of Fig. 20. 
Fig. 23 shows a detailed view of another use of the present 



15 Fig. 24 shows a detailed view of a further use of the present 



Fig. 25 Is a detailed view of * part of an inhaler comprising the 
device according to a fourth feature of the present invention in a non- 



20 Fig. 26 is the same view as Fig. 25 with the device in an active 
position, and 

Ftg. 27 is the same view as Fig. 25 with the device m another 



Fig. 28 shows a side view in cross-section of an inhaler for 
25 serosol-driven medicament with a device axxcrdinv to a fifth fcarure 
of the invention, 

Fig.29 shows a part view in cross-section of an inhaler far powder 
medicament with a device according to the fifth feature of the 

JO Pig. 30 is a detailed view of a part of an inhaler in crcss-sccuon 
wih a Erst embeviiment of a sixth feature of the invention, 
Fig.31 is s detailed view of a part of an inhaler in cross- section 
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with ■ second embodiment of the sixth feature of the invention. 
Fig. 32-33 shows the function of the first em bod imen t, 
Fig. 36-38 shows the function of the second embodiment. 
Fig. 39 shows in example in connection with an inhaler for 
S serosal driven Quid medicaments, and 

Fig. 40 shows a example of a mouthpiece according to the 
invention and a spray head as a unit. 

DETAILED DESCRIPTION OP THE INVENTION 

10 The different features of the present invention wul be described in 
detail and with reference to the drawings. In connection to the 
detailed description, use is made of •vertical' and 'horizontal* to 
define directions of different components. It is to be understood that 
these directions refer to a position of the inhaler when it is used, to 

15 define the relationships between components of the embodiment 
described, and should not be regarded as limiting the invention. 

The general principle and function of the breath operated device 
according to the first aspect of the invention is shown s chem atical l y 

20 in Figs. 1*4. Here one part F is fixed in relation to the inhaler. In fact 
U could for example be the Inhaler housing or the like. A second part, 
hereafter named shuttle 9 is movable in relation to the fixed part P. 
Further, an actuating or firing force AF, from for example a spring, is 
acting on the shuttle S. When the inhaler is in a ready-to-uae state, 

25 Pig. 1, the actuating force is 'charged* and the shuttle is held in the 
charged position in relation to the fixed part by a first movable 
belong means LM1. A third part, hereafter named canister actuator, 
CA is also movable in relation to the fixed part F and releasabty 
attached to the shuttle S by a second movable locking means UM2. 

30 The canister actuator is arranged so that it is connected to the 

bottom of a canister C, which canister C in an inhaler is arranged so 
That its bottom is facing upwards and that its other end is provided 



with a valve assembly, which assembly is known per se. The canister 
C is pushed upwxrdt in the figures by a spring of the canister valve 
assembly, causing a canister force CF. 

3 When the inhaler is activated, in which a patient inhales, the first 
locking means LM 1 is moved out of engagement with the fixed part F 
whereby the actuating force AF forces the shuttle S downwards, Fig. 
2. Because the canister actuator CA is locked to the shuttle 3 by the 
second locking means LM2 it is also pushed downwards against the 
10 force CF of the canister valve assembly, thereby depressing the 
canister so (hat a metered dose of medicament is delivered. 

When the patient terminates inhalation, the second locking means 
LM2 is activated and releases the canister actuator CA, whereby the 
1 5 canister returns to its undepressed state and subsecjuentry moves the 
canister actuator upwards. 

When the inhaler is to be charged and ready for use. the shuttle S is 
moved upwards, for example by the patient, whereby the two locking 
20 means LM 1. LM2 engage and hold the device in its ready- to- use 

It is to be understood that the locking means may be arranged in 
different ways in order to obtain the desired function between the 

23 parts. Figs. 5-7 show different arrangements. Thus the locking means 
could be arranged as pulling or pushing elements in order to achieve 
the desired function. The different elements could for example be 
designed as shuttles, tubular elements arranged inside each other 
and the like. Further, since the inhaler is breath -opera ted, there are 

30 requirements that the forces needed to release the locking means are 
quite low in order to ensure that even patients with weak respiratory 
capacities arc capable erf activating the inhaler and receiving a dose of 
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medicament. In that respect, the device is arranged with force 
rrarismission means which enable a relatively low force to release che 
locking means, which in turn hold a rather strong actuating me a n s. 
gy«ppli»^ of such force transmission means are described below. 

S 

An example of an inhaling device eixrjrding present invention in 
connection to the first feature is shown in the figures 8-13. The 
inhaling device 10 is arranged in an inhaler, comprising a bousing, in 
the embodiment shown in two detachable parts, where the upper part 
10 is shown In Figs. 8-9. The upper part is arranged with a 

holder/chamber 18 for a metered dose aerosol container 20. hereafter 
named canister. 

The canister, known per se and not shown for clarity, contains the 
13 medicament It is further provided with a valve assembly in the 
canister comprising a valve stem, which normally is urged 
downwardly by a compressed spring. The valve assembly further 
includes a small compartment or chamber in the canister, which 
chamber defines the metered dose to be inhaled. The valve mem is 
20 provided with in- and cutlets for filling the metered dose chamber 
with medicament and delivering the metered dose depending on the 
position of the stem in the valve assembly, as will be described in 
detail below. 

25 The lower end of the valve stem is attached to, and supported by, s 
nosk, which is turn is in ~»*»*»»™fc-»r*w» with a mouthpiece. An sir 
flow passage, not shown, is arranged from an opening on the top of 
the housing to the mouthpiece arranged on the housing near the 

To the upper part of the canister, an actuating means, hereafter 
named pressure plate 34. is arranged, abutting the bottom of the 



canister. The pressure plate is arranged to a cylindrical body 36 
movably arranged m the vertical direction around a support shaft 37. 
The lower part of the cylindrical body » arranged with an inwardly 
projecting ledge 38. A compression spring (not shown) is arranged 
5 around the support shaft between the ledge and a fixed upper 
abutment 40. 

The inhaler further wrmprises an actuator mechanism assembly. It 
comprises a flap -42 or vane. Fig. 9. ptvotabh/ arranged in a passage 

10 43 in the inhaler. As shown in Figs. 12 and 13. a first arm 44, 

pivotabry is arranged with its upper end to a cyhhdrical shuttle 46. 
The arm 44 rests with Us lower end on the flap or vane adjacent its 
pivoting point 47. Fig. 9. The shuttle is movahfy arranged around the 
cylindrical body, whereby the upper part of the shuttle is engaging a 

IS projection 4S on the outer surface of the cylindrical body. On the first 
shuttle two rots table holding means SO are arranged, Fig. 13. 
Between these a first fork-tike member 32 is arranged. The fork-like 
member 52 is arranged with recesses 53 for receiving the holding 
means, as wul be explained below. A pin 54 protruding from the 

20 cylindrical body. Fig. 1 1, Is held between the forks of the fork-Eke 
member. 

The shuttle is further provided with a second arm 56, arranged 
parallel to the first arm. The second arm is snorter than the first arm, 
the reason of which will be explained below. 

23 

On the opposite side of the shuttle a seomd set of rotatable holding 
members 58 are arranged. Fig. 12. Between these a fork-like member 
60 is arranged, which is attached to the cylindrical body. The tork- 
bke member has projections 62 on which the holding means rest and 
JO thereby holds the fork-like member in position. Between the forks of 
the fork-like mf rr^*-* a protrusion 64 is arranged, which b attached 



to che pressure plate 34- Some distance downwards on the fork-like 



The function of the device is as foQows. The metered dose chamber is 
5 filled with medicament In a known fashion. The shuttle hu been 
pushed upwards by a return means so that the first arm 44 rem en 
the flap or vane 42. The return mean* comprises an arm 70 
extending downwards, and connected to far example a pjutectwe 
cover for a mouthpiece. The upper part of the return means » 
10 designed as a ring 72 surrounding the cylindrical body 36. Between 
the ring and the shuttle a spring is arranged (not shown). Preferably 
the return means is activated when the cover is closed after use, thus 
activating the inhaler before the subsequent use. 

15 When a user begins to inhale through the mouthpiece, the flap 42, 
arranged in the air conduit adjacent the air intake, is pivoted Inwards 
by the pressure difference created on both sides of the flap. Due to 
the pivoting movement, the first arm 44 is pushed off the resting 
position on the flap or vane. This cau s es the shuttle 46 to move 

20 downwards, whereby the rotatable holding means SO also are moved 
downward* until they reach the recesses S3. This enables the forks of 
the fork-like member 52 to move away from each other thereby 
releasing the pin 54 and thus the cylindrical body. The compression 
spring acting on the ledge 36 on the inner surface of the cylindrical 

23 body moves it and the pressure plate 34 downwards, thereby 

depressing the canister. Because the stem of the canister is attached 
to the Stationary nozzle, the stem ts pushed into the metered dose 
chamber of the canister, thereby opening the connection between the 
dose chamber and the nozzle. The metered dose is delivered through 

30 the nozzle and is mixed with the suction air and enters the 
respiratory tract of the patient 



The downward movement of the shuttle causes the second arm 55 to 
engage with the flap or vane and rest there. When the patient 
terminates the inhalation, the flap or vane is pivoted back to its 
original position. The pivoting movement causes the second arm to 
leave the rest position on the flap or vane, whereby the shuttle is 
moved downwards further. The second set of rotatable holding means 
58 are also moved downwards, thereby permitting the forks of the 
second fork-like member 60 to move away from each other and 
release the pin 64 of the pressure plate, thus also releasing the 
pressure plate 34. so that the canister is returned to its undepressed 
by the spring of the valve assembly and the communication between 
the metered dose chamber and the nozzle is dosed. 

During the return movement from depressed to undepressed position 
of the canister, the metered dose chamber is refilled and ready for the 
next dose. «t is to be noted that the refilling of be metered dose 
chamber always is done when the inhaler and canister are held 
vertically, thus ensuring rcGUing of the metered dose chamber with 

it remain in the 



The inhaler could also be provided with detection and monitoring 
means providing information regarding the inhalation. These 
normally comprise counters for displaying the number of doses 
delivered or the number of doses that remain. With the device 
according to the invention, detection means for detecting the 
inhalation period may also be included because both the beginning 
and end Of inhalation activates the device. The inhalation period is 
then an indication of the inhalation quality In the sense that if the 
device registers that a rather short inhalation has been done, this is 
an indication that the patient has not inhaled the medicament into 



the respiratory tract properly. The inhaler could then ir 
user, to make him aware of this, and to suggest another dose. 

The measuring points for the detection means could be any of the 
5 moving part of the device of the invention, such as the flap, the 
shuttles, the pressure means, and so forth. 

It is to be understood that the invention is not limited to the 
embodiment described and shown on the drawings but may be 
10 altered within the scope of the claims. 

For example, the different springs acting in the device may have 
different configuration and /or attachment points in order to obtain 
the same function. For example, the pressure means may be a 
I) vacuum bellows, known per se. 

It is further conceivable to have other re rum means than a protective 
cover, Ukr for example a button, a sleeve, lever or the like of any kind 
and placement. For example the upper part of the housing may be 
20 stidaWe in respect to the Lower part in a vertical direction for 
activating the return means in the described way. 

The second feature of the invention will now be described in 
connection with drawings 14-16. Figure 14 shows an example of an 
25 inhaler comprising the present invention. The inhaler 210 shown is 
intended for aerosol-driven medicament contained in a canister 212 
arranged inside the housing 214 of the inhaler. A stem 2 16 of the 
cajiiuer is seated ma nozzle 2 18 provided with an outlet directed 
towards an inhalation mouthpiece 220. 

30 

The inhaler is further provided with breath- activating means, which 
comprises . Dap or vane 222 Drrotabry arranged adjacent an air 



intake 224 and substantially covering the intake wl 
The flap or vane is arranged with a protrusion 226 adjacent its 
pivoting point 226. A release means is arranged to the activating 
means, comprising an arm 230 which ts arranged with a hook 232 at 
it. upper end. which hook grips a ledge 234. in turn arranged dose to 



A pressure arm 244 is arranged In contact with the top of the 
canister as seen in the figure and pivotahle around a pivoting point 
246 fixed to the housing. 

The transmission and locking means 48, Figs. 15 and 16, comprises 
a first pivoting locking member 50. pivotable around an axis 52. 
which axis is fixedly attached to a stationary plate 53, partly taken 
away in Fig. 15 tor clanry. The locking mean* a arranged with a 
.urface 54 inclined with respect to a vertical axis as seen in Fig. 1 5. 
The lower end of the arm 230 is arranged with a nUting mdined 
surface 256. The locking member is provided with an upwards toeing 
ledge 258. on which ledge a first transmission member 260. pivotable 
around an axis 261. rests with a recess 262. thus holding the first 
irarisntissioo member in a substantially horizontal position. The axis 
261 is also fixedly attached to the plate 253. A second transmission 
member 264. arranged pivotably around an axis 266 in a vertical 



The second transmission member is arranged with an arm 267 wboee 
outer end is bent inwards in Fig. 1 1 ■ 

The upward lacing surface 269 of Ihe arm mates with a ledge 
arranged in a groove 27 1 of a movable plate 268. The shaft 266 of the 
second trarismisaion member is also attached to the plate 2S3. A 



shuttle 376 is attached to the movable piste 68 vis attachment* 275. 
The low end of the movable piste 268 is arranged with a ledge 370. 
Between this ledge 370 and a ledge 273 of the stationary plate 353 
are arranged two compression springs 374. An arm 376 is attached 
to the shuttle 368. At the upper end of the arm 276 a hook 378 is 
arranged. The hook grips the free end of the pressure arm 244. The 
tranamissioa and locking means also comprises suitable guide means 
far the different compor.cn a. not shown. 

The function is as fallows. When n patient inhales through the 
mouthpiece 230, s pressure difference is created between the interior 
of the inhaler and the outside, and thus a pressure difference over 
the flap or vane 222. The pressure difference causes the Hap or vane 
to pivot around its pivoting point 238. The pivoting movement causes 
the protrusion 226 to push the hook 333 of the arm 330 off the ledge 
334 whereby U is farced downwards by the compression spring 336. 
The gap between the arm 330 and the locking mem b er 350 provides 
an acceleration of the arm and thus a certain dynamical force. This 
force provides an additional feature and advantage in designing the 
system and the requirements for releasing the locking member. 

The downward movement of the arm 330 of the release means, due to 
the spring 336, causes it to come in contact with Us jrtrlrncd surface 
356 against the inclined surface 354 of the locking member 350. The 
movement and the Inclined surfaces causes the locking member to 
pivot clockwise in Tig. 15 whereby the ledge 258 of the leaking 
member is pushed out or contact with the recess 262 of the first 
transmission member 360. The first transmission member is thereby 
free to turn dwvnwards, whereby the arm 67 of the second 
transmission member 264 is moved out of contact with the recess of 
the groove 271. This frees the movable plate 268. which is pushed 
downwards due to the force of the compression springs 274. whereby 



the shuttle 376 is also moved downwards due to bring attached to 
the movable plate 268 via the attachments 275. The farce of the 
compression springs is transmitted to the canister 212 via the 
pressure arm 2** and the canister is depressed. 



As can be seen in Fig. IS, the o 
the Qap 222 and arm 230, the activating means, and on the other 
hand the locking and transmission means 2*8. transmitting the 
m ov emen t and actuating the delivery of the dose, the so called 

10 acruaring means. Li broker, in that there is a gap between the arm 
230 and the locking member 350. It is thus much easier to design 
and balance the activating means so that it is activated due to a 
predetermined pressure difference over the (lap, and to design the 
compression spring 236 so that the farce by the arm always is above 

15 a certain force required to trigger the rest of the system. 

It is to be understood that the connection between the activating 
means and the actuating means is not dependent on an actual gap 
between the parts, as shown in the Figures. The parts may weD be 

30 contacting each other. The main importance is that the operation of 
the activating means is Influenced as little as possible by the 
actuating means and that it is ensured that the activating means 
always Is capable of activating the actuating means upon inhalation. 
This approach enables to design the system to that care is taken of 

25 the differences in the properties of all components of the 

transmission and actuating means in order to have a reliable, 
predictable and repea table activation of the inhaler. 

In respect of the transmission described above, there could be more 
30 or fewer transmission members present depending on the farces 
available for triggering or unlocking the device and/or forces to be 
released. In this respect the transmission may also be of any 



n capable of transferring a movement and capable of 
enabling a low force to release a high force. 

Even though the present invention has been described in connection 
5 with an aerosol inhaler, it is to be understood that it is equally 
applicable to other types of inhalers such as powder and nebulbers, 
as well as for nasal inhalers. 

Several devices of the present invention may be used in the same 
10 medical distributor in sequence, dependent, or independent, of each 
other. With dependent is meant that one component is moved to an 
end position and thereby triggers a subsequent component. With 
independent is meant that one component is moved to an end 
pe^tion. The subsequent triggering is then performed by external 



For example in the above example, a return means could also be 
provided with the same function as the above described device. This 
could comprise- a aecond locking and transmission means replacing 
20 the at t a ch m e nts 375 between the movable plate and the shuttle 276. 
It comprises a further arm. which, upon termination of mhaUtion. is 
released by the flap or vane, whereby it moves the second locking 
' means out of locking position. This causes the shuttle 276 to be 
released from the movable plate 268, whereby the canister is 
23 returned to its non-depressed state by the ipring arranged in the 
canister. Return means arranged to the movable plate 268 win push 
it upwards to the initial position, which for i ^ m pl r may be done 
manually by abutting a hygiene lid or pushing a button. 



30 As for injectors of the above described type, several 

to the present rrrrentioo may also be used m one injector. For 
instance one may be associated with the triggering of needle 



penetration, which is often done by pushing the syringe forward in 
the housing of the injector. When the syringe is in the forward 
position, this triggers the emptying of the syringe. This is done by 
springs pushing the plunger Into the syringe. When the plunger has 
5 reached the dose end position or bottom and the dose is delivered, 
this triggers a needle retraction or a needle protection to be pushed 
forward. There could thui be a series of components or transmissions 
acting in sequence, where each sequence could make use of the 
'broken connection" according to the invention. With the present 
10 invention there is thus easier to take into account and deal with 

variations in the characteristics of the components in the chain when 
c al c ulati n g the force i required for the reliable function of the device. 

In the description both farce and energy have been used in describing 
IS the present invention. It is to be understood that are equally 

applicable. For example releasing the locking means, a certain farce 
may be applied to the locking means in order to move it out of locking 
position. In the same co n te xt , a certain energy may also applied, 
which far example may comprise the dynamical energy obtained by 
20 the moving release means. 

It is to be understood that the embodiments described above and 
shown in the drawings are non-limiting examples of the present 
invention and that it la defined by the scope of protection of the 
25 patent cl ai ms . 

The third feature of the present invention wul now be described in 
connection with the drawings 17-24. Figure 17 shows an example of 
an inhaler comprising the present invention. The inhaler 300 shown 
30 b intended for aeraol -driven medicament contained in a canister 303 
arranged inside the housing 30* of the inhaler. A stem 306 of the 
le 306 provided with an outlet directed 
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tnwwd an inhalation mouthpiece 310. Pressure means 312 is 
arranged in contact with the top of the canister as seen in the figure. 
The pressure means comprises a piston 314 and a pressure plate 
3 16. Compression springs 31 8 are arranged between the pressure 
plate and the housing. Actuating means 320 are arranged in 
craneeooo with the pressure plate for holding it in a position where 
the compression springs are tenswned. The actuating means further 
is and shuttles. 



10 Fig. 18 shows a detail of a component 322 of a breath- activated 
inhaler. The component comprises an air intake passage 324 , 
through which air Dow* during inhalation, la the air intake a flap or 
vane 326 is arranged prvotaWy around a pivot axis 328. Spring 
means (not shown] urges the pivot upwards in Fig. 18 against the 

13 interior wall of the air intake. In this position the flap or vane 
substantially blocks the sir intake passage. The part of the vane 
opposite the pivoting axis is connected to the actuating means 320. 

The general function of the component is that during inhalation, a. 

20 pressure difference is created between the interior and the exterior of 
the inhaler housing 304. Thii pressure difference causes the flap or 
Tane 326 to pivot around the pivoting axis 328 against its spring 
means so that the air intake opens and an air flow is created. The 
pivoting movement of the flap or vane triggers the actuating means so 

25 that the bold of the pressure plate 3 16 is released whereby the 
Springs 318 depresses the canister 302. In turn the stem 306 is 
pushed into the canister whereby a dose of medicament la delivered 
through the mouthpiece 310. 

30 The flap or vane is arranged with balancing means 332. In the 

embodiment shown in Figs. IS and 19 it comprises a weight arranged 
on the opposite side of the pivoting point in relation to the flap or 



vane. The centre of mass 334 of the weight b arranged in the same 
plane as the centre of mass 336 of the flap or vane and the pivoting 
point. The weight of the balancing means is chosen such that the 
weight times the distance to the pivoting point equals the weight of 
the flap or vane times the distance between its centre of weight and 
the pivoting point. With this arrangement the flap or vane is balanced 
as regards external forces exerted on the inhaler in that die resulting 
moment on both sides of the pivoting point is the same. Since the 
centres of mass are placed in the same plane as the pivoting point the 
flap or vane win be balanced for external forces in all directions. 

Figs. 20-22 show an embodiment where the lisp or vane 326 is not 
balanced m all directions. Here the weight 332 is placed somewhat 
below the prvoting point and the flap or vane. Here the centre* of 
mass 336 of the flap or vane and the balancing means 334 and the 
pivoting point 16 wfll not be arranged in the same plane. Here the 
flap or vane will be substantially balanced along the line 338 
intersecting the pivoting point and the resulting centre of mass. 

This configuration may be due to the Kxnited apace available in the 
inhaler. The resulting centre of mass 336 will thus not coincide with 
the pivoting point or the flap or vane but with the line 338. tt is 
however arranged such that the flap or vane is balanced for forces 
exerted on the inhaler in selected directions. For example with an 
aerosol inhaler it is recommended that it is shaken before use so that 
the medicament inside the canister is property suspended. Depending 
on design of the inhaler, i. e. how h is held, it is shaken in certain 
directions. The inhaler shown in Fig. 17 will be shaken substantially 
in the vertical direction as shown by arrows 330. The flap or vane is 
then tubs 



Fig. 23 shows another use of the present invention. For many 
inhalers it is important that the inhalation forces arc kept low, 
making it necessary to have the actuating means respond to these ■ 
low forces. On the other hand the Depression forces need to be rather 

( high in order to be capable of overcoming the forces for depressing 
the canister. Therefore, it is necessary with some kind of 
transmission mechanism which amplifies the movement from the 
Cap or vane to the compression springs. Fig. 23 shows one example 
of how the first link of the transmission comprise* a lever 350 

i prratably arranged. 

The lever is connected to the flap or vane 326 via a piston 332. A 
second arm 354 or lever is connected m the lever via a ledge 356. The 
transmission 358 comprises further arms, levers, pistons, shuttles 
and the like in order to transmit and transfer the movement to a 
holding means 360 holding the pressure plate 316 against the force 
of the compression springs 318. When a patient inhales, the flap 326 
is pivoted around its pivoting axis whereby the piston 352 is pushed 
downwards. The piston pivots the lever 350 whereby the arm 354 
disconnects from the ledge. The movement is transferred through the 
transmission until the holding means 360 releases the pressure 
plate. Because very small forces are needed, and desired, in order to 
pivot the lever, it is balanced against external forces according to the 
invention. A weight 162 is arranged on the opposite aide of the 
pivoting point and chosen such that the resulting centre of mass of 
the weight an the lever coincides with the pivoting point 36*. whereby 
the lever is balanced against directed forces, for example vertically as 
seen in Fig. 23. 



Fig. 24 shows a 
a breath activated 



view of a locking and release means 366 for 
inhaler. It comprise* a first pivoting member 363 
axis. The Grst n 



370 inclined with r espec t to a vertical axis. The lower end of an arm 
372 arranged to a breath a c tivated member, not shown, is arranged 
with a mating inclined surface 374. The first member is provided with 
an upwards taring ledge 376, on which ledge a second pi vo table 
member 378 rests with a recess 380, thus holding the second 
member in a substantially horizontal position. A third member 382, 
arranged slidahfy in a vertical direction rests with a lower end on the 
second member. The third member is attached to a holding member, 
which holds for example pressure springs arranged to a canister of 
an inhaler m an energised, texurioned state. As soon as the arm 372 
is moved downward, whereby the subsequent members are brought 
out of contact with each other, the canister is depressed by the force 
of the springs. In order for the inhaler not to be activated by su d den 
forces, the first member 368 is balanced so that its centre of mass is 
placed in the pivoting point of the member. 

Even though the present invention haa been described in connection 
with an aerosol inhaler, it is m be understood that it is equally 
applicable to Other types or inhalers such as powder and oebulisers, 
as well as for nasal inhalers working with the same princrpks. 

It is to be understood that the present invention may be used for 
balancing statical as well as dynamical forces, i e predetermined 
directions of movement, non-predetermined directions of movement 



25 aa well as n 



Even though the invention has been explained in connection with a 
balancing means arranged to the flap and lever of the transmission 
mechanism, it is to be understood that the principles of the invention 
may be utilised for other component* of an inhaler which are 



In this context it is to be understood that the wording 'pivoUbly* may 
be members hwlanrmg on an edge, or tbst the shift on which a 
piloting manner b arranged is smaller than -he hole, so that there is 
one specific contact point, pivoting point, between the shaft and the 
3 hole. 

The fourth feature of the present invention wul now be described in 
connection with figures 35-37. In the drawings parts of an inhaler for 
acrosot-diiv en medicament with breath-activated dose-delivering 
10 means is shown. The medicament and the aerosol as propcllant are 
stored in a canister 410 where the upper part is shown in the 



In a convrntiooal manner, the canister U arranged with a Stem 
containing a passage at its lower pare The stem protrudes inside the 
canister, and when the canister is depressed a dose of medicament is 
delivered through the passage of the stem. Also in a conventional 
manner, the stem communicate* with an inhalation opening, through 
which (he dose is delivered. These parts are not relevant to the 
shown for the sake of clarity. 



is is arranged at the upper part of (he canister. In 
the crnh od imrn t shown it comprises a pivo tally arranged lever 412 
with a portion that is curved downwards somewhat corresponding to 
23 the concave shape of the canister end walL At the opposite end to the 
pivoting point 4 14 of the lever, a depression means is arranged, 
comprising a compression spring (not shown) a tt a ch ed via an arm 16 
to the end of the lever. 

30 Above the spring means, an activating means is arranged comprising 
a flap 436 pivo tally arranged in the inhaler in an air passage 438 
communicating with the exterior of the inhaler. The shape of the flop 



and the passage b such that the flap substantially close* the passage 
when it is in its uppermost position. Fig. 35. The flap is connected to 



5 When a patient inhales in order to receive a dose of medicament, the 
inhalation causes a pressure difference between the interior of the 
inhaler and the exterior. This pressure difference causes the flap 346 
to pivot and the passage 438 to open so that an air flow ia created. 
The pivoting movement of the flap acts on the depression means so 

10 that the compression spring pulls the arm 416 downwards whereby 
the lever 4 13 is pivoted downwards. The pivoting force depresses the 
canister 410 so that a dose of medicament is delivered. 

An adjustment means 440 according to the invention is also arranged 
IS in the inhaler. It comprises a generally L- shaped member 442 

arranged in a compartment 444 and movable in a vertical direction. 
The lower branch of the L-shaped member protrude* somewhat over 
the end wafl of the canister. The lever 412 is pivocally arranged to the 
lower branch of the L-ahaped member adjacent the intersection point 
20 with the upper branch. A vertically acting compression spring 44 6 is 
arranged between the Inhaler bousing and the lower branch of the L- 
ahaped member, where the contact point 448 of the spring is 
somewhat closer to the canister than the pivoting point 414 of the 
lever. The upper branch of the L- shaped member is provided with a 
15 number of teeth 450 arranged on the surface facing inwards. The 
opposite surface of the compartment is provided with a number of 
corresponding teeth 432. 

When a canister is inserted in the inhaler, the end wall will come in 
30 contact with the lower branch of the L-shaped member 442, thereby 
pushing it upward* somewhat against the force of the compression 
spring 446. Because the contact point 454 between the L-shaped 



member and the canister is further out on the lower branch of the L- 
shsped member than the contact point 448 of the compression 
spring, the L-shaped member wQl be tilted somewhat outwards in Pig. 
35 when the member is moved upwards by the insertion of the 
5 canister. Because of the tilting, the teeth of the upper branch and the 
compartment are not in contact with each other, Pig. 35. 

When the lever is activated upon inhalation, the upwards directed 
reaction force on the lever at its pivoting point 414 wfll cause the L- 
10 shaped member to pivot around the contact point 448 of the 
compression spring and the teeth of the upper branch of the L> 
ahaped member and the teeth of the compartment to engage with 
each other, thereby fixating the vertical position of the member and 
in turn the position of the prvoting point of the lever, Fig. 26. The 
13 adjusting of the pivoting point of the lever by using the end of the 
ca n is ter as a •ref erence point* ensures a constant and reliable 
relation between the two with more or less the same angle of the fever 
in relation to the canister end wall, regardless of differences in 
tolerances of the different component*, i e the canister, the inhaler or 
20 both. Pig 27. With the device according to the invention variations in 
the order of 10-30% of the length of the lever can readily be handled. 

It is to be understood that although the adjusting member is shown 
with an L-ihape where the branch with teeth is facing upward*, this 
23 member could be f a cin g downwarda with the teeth on the other side 
of the branch and corresponding teeth on an opposite surface. 
Purther. other configuration* of the member are conceivable for 
obtaining the same function of the height adjustment. Also fixating 
mean* other than teeth could be used. 

30 

In this context It is concervabie to have an adjusting means with the 
same function, and also using the end wall of the canister aa a 



rwith the spring means. If the spring means also is 
adjustable in height, the adjustment span could accommodate for 
canisters with larger differences in size than t ole rance differences. 

A fifth feature of the present invention will now be described in 
connection with figures 38-39. Fig. 38 shows, as an example, an 
inhaler for aerosol-driven medicament which may utilise the present 
invention. The inhaler compr ises a housing 510 with an opening 512 
intended for inhalation of a dose of rnedi car nent Inside the housing is 
arranged a canister 514 containing the medicament and aerosol as 
propcllant. The canister is provided with dose delivery mechanism 
comprising a spring-loaded stem S16. The stem is provided with a 
passage extending into the canister. The stem/lower part of the 
canister is supported by a holding/ fixating device 518. 

At the opposite end of the canister stem,' an activating means 520 is 
arranged. It c om prises in the embodiment shown a spring 533 with 
one end pressing on the canister and the other end supported by a 
bolder 524. 

The activating means further comprises an air inlet 526 arranged in 
the inhaler housing and a Cap 528 pivo tally arranged adjacent the air 
intake. When the flap is in a resting, inactivated, position, it covers 
the air intake. Arranged in contact with the flap is a holding means 
530, which in the embo dimen t shown comprise* an elongated arm 
extending alongside the canister side. The ana is at its lower end 
arranged with a ledge 533. When in a resting position, the arm and 
the ledge holds the canister in an inactivated position against the 
force of the spring. The interior of the inhaler, from the inhalation 
opening to the air intake forms an air passage. 



The inhaler further comprises a safety means. It comprises at least 
one cuxfliary air intake 534 arranged to communicate with the 
inhaler air passage, forming an auxiliary air passage with the 
inhalation opening, where the intake a positioned between the 
5 inhalation opening and the flap/main air intake. Further auxiliary air 
intakes 536 arc shown with broken lines. 

In normal use of the inhaler, without the safety means, the start of 
an inhalation through the inhalation opening causes a pressure 

10 difference between the interior and the exterior of the inhaler. This 
pressure difference causes the flap to phot, thereby causing an air 
flow through the inhaler from the air intake to the inhalation 
opening The pirating movement of the flap acts on the elongated arm 
so that the arm b swung away somewhat from the canister. This 

IS causes the ledge to release the canister from its inactivated position. 
The force of the spring causes the canister to depress whereby the 
stem is pressed into the canister and a dose is delivered to the 
inhalation opening, which dose is inhaled by the patient. 

20 When the safety device according to the invention ia used with the 
inhaler and the auxiliary air intake is dosed, the function is as 



If on the other hand someone tries to inhale without closing the 
23 auxiliary air intake, an air flow passage is u eft ted from the auxiliary 
air intake to the inhalation opening, thereby preventing a build-up of 
a pressure difference inside the inhaler. Because no pressure 
difference is created, the flap will not be affected by the inhalation. 

30 Pig. 39 shows another example of an inhaler where the pr ese nt 

invention is utilised. The inhaler shown is intended for medicament 
in powder torn. The inhaler comprises a housing 540. At one end of 



the housing a mouthpiece 543 with an inhalation opening 544 is 
arranged. The mouthpiece can be protected by a protective cover 546. 

Arranged inside the opening is a means for enabling access to 
J medicament The means comprises an elongated body 548 with a 
passage through Its length, hereafter named outlet passage. One end 
550. the one facing inwards, ia arranged with sharpened edges. The 
elongated body is sociably supported in a hole in the opening, 
whereby the other end of the elongated body is arranged in the 
10 opening. An activating means is arranged to the elongated body, 
comprising an air intake 552, a flap 554 pjnxally arranged adjacent 
the air intake and a mechanism 356 designed to be able of moving 
the elongated body inwards when the flap ia opened. 

15 Further inside the inhaler and die elongated body a wheel 558 is 

rotatabry arranged. The wheel ia arranged with a plurality of recesses 
560 and means for rotating the wheel to different positions. 



Then 



in the recesses. 

The inhftler further comprises a safety mei 
one auxiliary air Intake 560 arranged to tt 
2$ inhaler interior, forming an auxiliary air p 
opening. 



L It comprises at least 
munieate with the 
tage with the inhalation 



During normal use, without the device according to the invention, the 
inhalation causes a pressure difference between the interior and the 
exterior of the inhaler. This pressure difference causes the flap 554 to 
open and an air flow to be created through the air intake 553 and the 
passage of the elongated body 548. The movement of the flap causes 



the activating means to move the elongated body forward so that its 
pointed end penetrates the blister enclosure whereby a passage 
between the interior of the enclosure and the inhalation opening is 
created so that medicament is inhaled. 



When the safety device according to the invention ia used 
inhaler and the auxiliary air intake 580 is closed, the 



with the 
is as 



10 If on the other hand someone O 
auxiliary air intake, an air flow 
air intake 580 through passage of the eloneated body to the 
inhalation opening, thereby preventing a build-up of > pressure 
difference inside the inhaler. Because no pressure difference is 

IS created, the dap will not be affected fay the inhalation. 

In this context it b to be understood that the auxiliary air intake may 
be closed or blocked by the fingers of the patient or by a mechanical 
means. Since the greatest risk of uxtintentional inhalation is from 
20 children, the air intakes should preferably be placed so that a child 
cannot close the auxiliary intake without great effort 

There arc several way* of obtaining this. One way is that the size of 
the auxiliary air intake b such that a child's finger cannot block it 
23 Another way is that there are several auxiliary air intakes arranged in 
the inhaler bousing so that it b difficult for a child to place several 
fingers over all of the intakes. Further the distance between the 
intake* could be such that it is impossible for ft child's hand to reach 



If the medicament b of a very potent, toxic, or even lethal kind, if 
inhaled wrongly, the device could be designed such, and with the 



auxiliary air intakes positioned such that both hands are needed in 
order to cover or block aQ intakes. 

In this context it b to be noted that, if more than one auxiliary air 
3 intake is used, the activating means is arranged such that it is only 
activated when a pressure drop corresponding to a complete blocking 
of all intakes b reached, i e it shall not be sufficient to block some of 
the auxiliary air intakes in order to activate the inhaler. By providing 
different number of openings and by arranging these with different 
10 configurations, different levels of security" may be obtained with the 



A sixth feature of the present invention will now be described in 
connection with figures 30-40. An inhaler 610 comprising a device 
15 61 1 according to the invention consists of a body 612, where only the 
lower part is shown in the drawings, a compartment 614 containing 
medicament, an air passage 616 and an opening 617. The 
compartment is in a known way connected to the air passage 616 for 
dispensing of a metered dose of medicament to the patient during 



The device according to the invention comprises a mouthpiece 18 
with a hack and a front end 630, 623 in fluid communication with 
the air passage. In the embodiment shown in Pigs. 30 and 33-35, the 

23 back end 630 b photabry arranged to an axb 634 inside the body so 
that the mouthpiece may be pivoted between a rest/ protected 
position, rig. 35, to an activated, ready-to-use position. Fig. 30 and 
33. A torsion spring 626 b arranged between the mouthpiece and the 
body for urging the mouthpiece towards the activated position and for 

30 holding it in that position. 



A protective carer or ltd 638 is pivotabry arranged tr> an ajcis 630. The 
inside of the cover is arranged with a protruding surface 632. When 
the inhaler/ mouthpiece is acorn ted and ready muse, the mou th pie ce 
has swung to its protruding, inhalation, position by the torsion 
5 spring whereby the upper aide surface of the mouthpiece abuts the 
upper edge of the opening 617 pushed by the spring. 

When the patient has inhaled the dose of medicament, he doses the 
cover by pivoting it. The inner surface of the cover then comes in 
10 contact with the front end of the mouthpiece, which surface pivots 
the mouthpiece into the body. Fig. 33 and 34. When the cover is 
completely shut, it is held in place by a fixating means (not shown) 
thereby holding the mouthpiece in the rest/ protected position. 

15 Figs. 31 and 36-38 show another embodiment of the invention, where 
the tame components have the same reference numerals. 

In this embodiment the mouthpiece is arranged slidable in the body. 
The mouthpiece is arranged with protrusions 634 attached to 

20 opposite side of the mouthpiece. The protrusions are alidabfy 

arranged in grooves 636 in the body. The inner end of the mouthpiece 
is arranged with a downward extending arm 638. A pusher spring 
640 is arranged between the mouthpiece and the body. An enclosing 
wall 642 is arranged around the mouthpiece. With this design the 

23 whole interior of the body may act as an air ri**^ CT f for the inhaling 
air, and thus no specific air passage is to be arranged and connected 
to the mouthpiece. The wall also serves as a guide and support for 
the mouthpiece. 

30 When the inhaler is activated, the mouthpiece protrudes through the 
opening by the spring and held in this position, while the protrusions 
abut the outer ends of the grooves. When the patient has inhaled the 



dose of medicament, he closes the cover by piloting it. The inner 
surface of the cover then pushes the mouthpiece whereby it sbdes in 
its longitudinal direction 642 by the protrusions and the groove. 

5 Pig. 39 shows an example of an inhaler for aerosol driven 

medicaments with a pivoting mouthpiece. The pivoting point 650 is 
placed such that the nozak 652 in fluid communication with the 
canister 654 is in line with the mouthpiece 618 when it is in the 
inhaling position. A general desire in this respect Is that the pivoting 

10 point is placed as dose to the canister/ nozzle as posaibte to nunimiae 
the height of the inhaler, and as far to the protruding aide of the 
inhaler/ mouthpiece as possible so that the mouthpiece protrudes 
such an extent that it is easily placed in the mouth. The pivoting 
mouthpiece is also provided with a covering wall 656. which, when 

1$ the mouthpiece is in the inhaling position, covers the interior of the 
inhaler, which may comprise other mechanisms for handling the 
inhaler. The p ro t e c t iv e cover/lid may also be arranged with holding 
means, not shown, for preventing the mouthpiece to pivot back when 
in the inhaling position. 

» 

Figure 40 shows a mouthpiece according to the invention whereto the 
movable mouthpiece and the spray head with n ozzl e Is made as one 
replaceable unit This arrangement is convenient when the inhaler as 
such is intended for long time use. The mouthpiece and the spray 
15 head often become clogged or smeared with medicament after some 
use. Therefore, it is practical that they may be removed as a unit for 
replacement or cleaning. 

For the different embodiments, the protective cover/lid may be 
JO opened by pressing or sliding a button, lever or the like, and placed 
on the inhaler to such a way as to coincide with the ergonomical 
conditions of the user. In order to ensure that the cover is not opened 



accidentally, it may comprise two buttons or activating points that 
have to pressed or activated at the same ti me It is also conceivable 
that the protective cover is a aleeve, for example slidable in the 
longitudinal direction of the Inhaler. The aleeve may also be so long 
5 that it constitutes the major outer surface of the inhaler, and that the 
user holds the sleeve when holding the inhaler. The upper part of the 
sleeve U open, through which the i nh i lrr body protrudes. By 
preasfog the upper end of the body downwards, it slides inside the 
sleeve, whereby the lower part of the body, comprising the movable 
10 mouthpiece, is arranged below the aleeve, thus exposing the 
mouthpiece, and the inhaler is ready to use. 



49 



mouthpiece is swung sideways in and out from the inhaler body, thus 
reducing the height of the inhaler. It is also conceivable that the 
mouthpiece may be formed by several telescoptcaily acting parts in 
order 00 obtain the protruding effect 

The moving action of the mouthpiece from an activated position to a 
protected rest position may also be obtained by other means, such as 
cam-shaped ribs or protrusions or some form of linkage between the 
cover and the mouthpiece. 



The device can further be provided with Ti m for reactivating, 
returning and recharging means of the inhaler after delivery of a 

LS dose. These means may include placing the inhaler in a ready tc~uac 
state, wherein the metered dose compartment is refilled/recharged, 
that the means for delivering a dose, like pressure springs acting on 
an aerosol canister, arc re- tension* d, and the Kke. In this context, 
reference is made to the Swedish parent application No. 9902349-1. 

20 which hereby b incorporated in its entirety. Preferably these means 
are activated by the protective cover/ltd when it is closed. Tensioning 
of springs and the like is facilitated m that the protective cover/lid 
may be used as a lever, thereby reducing the force needed. 



25 It is to be understood that the invention is not limited to the 

embodiments described above and shown oa the drawings, but may 
be altered within the scope of the patent claims. 



In this respect it is conceivable that 
around a vertically arranged axis instead of a harizontaj axis, which 
axis may coincide with the outlet of the metered dose compartment. 
This design has the advantage of requiring lesa .pace in that the 
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THE CLAIMS COTKUC THE DWDfTICN ARE AS RXLCMSt 
1. Device for use with an inhakr, the inhaler comprising a body. 



a with uid 



doae of mid rnediraraent, a nozzle ii 



canister, an opening for dispensing of said medicament in Quid 
eommunkaoon with said nonlc, said device coinprising means (34, 
36. 42, 44, 46, SO, 52) for activating said canister to open and 
10 dispense said medicament in response to an airflow in the inhaler 
caused by inhalation of s user through said opening return means 
(42 46, 56, 58. 60) for deactivating said canister to close it, 
characterised^* that said return means deactivates said 
canister when the airflow drops below a certain threshold value. 

15 

2. Device according to claim l.characterixedin that said 
return means deactivates said canister in response to ending and/ or 

30 3. Device according to claim 1 or 2, c h a r a c te r is e d in that 
said activating means comprises first spring means, hereafter named 
pressure spring means, for moving the canister relative the housing 
to vent the metered doae chamber and that said return means 
comprises second spring means, hereafter n a me d return spring 

25 means, for moving Che canister relative the housing to an unvented 
position against the force of the first spring means. 

4. Device according to any of the p re ce ding claims, 
characteriscdin that the activating means and return means 
30 of the device are operated when the canister is positioned with its 
outlet facing downwards Ln the inhaler. 



S. Device according to claim 4. characterised^ that the 
metered dose chamber is refilled / rech lifted dtuinf deftc oration of the 



5 6. Device according to claim 3. charteterizedin that said 
return spring means of the return means is activated by the user. 

7. Device according to daim 3, chsracterizedin that said 
activating means comprises a pressure mean* (34, 36, 3fi) in contact 
10 with the bottom of the canister, that the pressure spring means are 
arranged betw een the pressure meant and the housing of the inhaler, 
holding means (46, 52) for holding said pressure means, thereby 
preventing said pressure spring means and pressure means to 
depress the canister, support means (50) for supporting said holding 
s in holding said pressure means, and release/return 

n (46, 58. 60) which is activated in response to an airflow 




ma which in « 
means and the canister is depressed. 

20 

8. Device according to claim 7, characteriscdin that the 
return spring means of the return means is arranged to said support 
means, whereby upon termination of inhalation, said release/return 
mechanism activates said second spring means to urge said support 
25 means in supporting contact with said spacer means, whereby said 
spacer means urges the pressure means to a position where the 
canister is no longer depressed. 



9. Device according to any of the p 
characteriscdin that it comprises detecting/ tr 
means for detecting/ monitoring the time between activation and 
deactivation of the canister. 



10. Device for an inhaler according to claim 1, further comprising 
a drug delivery opening (220), compartment p 12) containing 
med i camen t to be delivered, an energy system comprising actuating 
means (244, 274) capable of delivering a dose of medicament from the 
5 compartment and activating means (222. 226. 230. 236) capable of 
activating said actuating means, whereupon activation of the device a 
force/ energy acting on the activating means is transmitted to the 
actuating means, whereby a doae of medicament is delivered through 
said drug delivery opening, characterisedin that aoid energy 

10 system is divided in at least b firmt and a second energy system, the 
first energy system comprising said activating (222. 226) means and 
a release means (230, 236), said second energy system comprising 
said actuating means (244. 274) and a locking means (2S0. 260. 264, 
268) arranged to the actuating means and capable of locking said 

IS actuating mean* in an en er gised Mate, wherein the systems, when 
the device is no n- activated, are in no physical contact with each 
other, and wherein, upon activation of the activating means, the 
release means is moved into contact with, and moves, 
means out of a locking position. 



1 1. Device according to claim 10, characterisedin that Che 
activating means and release means arc designed and adapted such 
that the force/energy provided by the first energy system upon 

ict thftn the force /energy required for 



12. Device according to any of the preceding claims 10-11, 
characterisedin that the second energy system comprises a 
transmission, by which the force/energy required for releasing said 
10 locking means is substantially less than the forces/energy requ ir ed 
for holding said actuating mean s in an energised state. 



13. Device according to any of the preceding claims 10-12, 
C h a r a c t c r i z e d in that the force/energy available from said first 
energy system is adapted such that it is substantially above the 
variations in force/ energy recfunxments for activating the second 



14. Device according to any of the preceding claims 10-13, 
characterisedin that said first energy system is calibrated 
such that the activating means is activated at a predeter m i n ed 



15. Device according to arty of the preceding claims 10-14, 
characterisedin that it is arranged in an inhaler, and that the 
ins is arranged and adapted such that it is activated 



16. Device according to claim 10, characterisedin that the 
activating means comprises a Dap or vane arranged in said inhaler 
adjacent an air intake of said inhaler. 

17. Device according to any of the preceding claims 10-14, 
characterisedin that it is arranged in a medical injection 
device, and is arranged and adapted such that the activating means 




characterisedin that there are arranged several devices 



19. Medical distributor accenting to risrn 16. 
chirictcrncdin that the acthrating metiu of one device is 
activated upon start of irtruiUuori and in that the activating mean* of 
a second device is activated upon termination of inhalation. 

5 

20. Inhaler comprising a device according to claim 10. 

21. Medical injector comprising a device according to claim 10. 
10 22. Device far an inhaler (300), seconding to claim 1, further 



s capable of delivering a dose of 
medicament from the container, a mov e m en t means (326) connected 
to the actuating means and arranged such in the inhaler that it is 
IS moved by inhalation through the inhalation opening, charactc- 
r i s e d in that the movement means comprises at leaai one prvotabiy 
arranged member (326), whereby the at least one member is balanced 
such around its pivoting point (328) that forces acting on the at least 
one member during movement of the inhaler, causing 
20 acceleration/ retardation, do not affect the at least one member. 

23. Device according to claim 22. characterisedin that the 
movement means comprises a balancing means (332.362) arranged 
such to the at least one member that the forces acting on the at least 

rtby 



24. Device according to claim 22 or 23. characterisedin 
that the moment of the balancing means is substantially the same ai 
30 themomentof the at least one member. 



25. Device for an inhaler according to daim 1 , further comprising 
a container (410) with medicament and means for activating said 
r (412. 416, 418, 424.426. 429) for delivery of a dose of 
ucharacterisedinan adjusting means (440) 




Device according to claim 25characterisedin that the 
d differences comprise tolerance width variations of the canister 
d a certain type of canister as well as different canister sizes. 



hum 25, characterisedin that 
d activating means comprises spring means for moving said 
itainer upon delivery of dose, and that said adjusting means is 
e of adjusting said spring means into contact with i 



Device according to claim 25, characterisedin that 
ictrcating means comprises lever means. 



Device according to claim 25. characterisedin that 



Device according to claim 26. characterisedin that 
container is an aerosol -driven canister arranged with a 

device activated upon depression of said canister, that 
activating means comprises pressure means pivotaUy arranged 
ud inhaler and acting on said canister, and that said adjustment 
ns is able of moving said pivoting point in correspondence to the 



31 . Device according to daim 30. characterisedin that 
said adjustment means locks said pivoting point upon activation of 



5 32. Device Cor an inhaler according to claim 1, ti 

an air r"***'fj* inside the inhaler, an opening (512, 544) intended for 
inhalation of medicament in fluid connection with said air passage, 
means for delivering a dose of medicament (514. 516. 522. 548, 550, 
560) into said air passage, means for activating said dose delivering 
10 means (526. 528, 530, 552, 554, 556), wherein said activating means 
is activated by an air now through said air passage, characteriz 
e d in that the device comprises user operated safety means (534, 
580) arranged and positioned such that it prevents activation of said 
activating means when the safety means Is in a non-operated state. 

IS 

33. Device according to claim 32, characterised™ that 
said safety device com pri ses an auxiliary air passage in 

comrmmkarion with the outs 
20 opening, and user operated e 

passage when an inhalation of medicament is to be performed. 



laim 33, characterised™ that the 
comprises parts of a hand of s user of the 



35. Device according 
there are at least two 
the inhaler that they < 



to claim 34. characterisedin that 
and that they are arranged such on 
be reached by the fingers of a child's or 



laim 34, characterisedin that 
there are at least two openings and that they are arranged such on 
the inhaler that they cannot be reached by the fingers of an adults 
one hand. 

37. Device according to claim 34,charaetcrizedm that the 
size of the opening is such that a finger of a child cannot block the 



10 38. Device (611) for use with an inhaler (610), according to daim 
1. further comprising a body, a supply of medicament (614). a 
metered dose compartment, an air passage with an opening for a 
patient to inhale through, means for delivering a metered dose from 
the metered dose compartment during inhalation and a mouthpiece 

1J (6 1 8), wherein the mouthpiece is provided with a front end (622) to be 
pia<-«-H in the patients mouth and is in Quid contact with said 
opening, characterisedin means (624, 634) for moving the 
mouthpiece from a rest/ protected position where the mouthpiece is 
arranged substantially within said body to an activated /in haling 

» position where at least the front end of the mouthpiece protrudes 
from the body of the inhaler. 

39. Device according to claim 38. characterisedin that it 
further comprises rdeasable locating means (626. 640) fox releaaabry 

23 fixating the mouthpiece in the two positions. 

40. Device according to claim 39, characterisedin that the 
fixating means comprises spring me 
the activated positi o n. 



1/24 



41. De«ceacconiinHtocl*im39or40.ebBr«ete rise din 
chit the (bating means comprise* a prettctfrc cover/ltd (628) far 
holding said mouthpiece in the resting position. 

5 42. Device according to chum 38. characterixedth that the 
means tor moving said mouthpiece comprise* a prrot axis (624) 
arranged between the mouthpiece and the inhaler, for enabling a 
pivoting action between the resting and bc tinted positions. 

10 43. Device according to claim 38, charecteriredin that the 
m«in for moving said mouthpiece comprises guide means (634) tor 
sliding the mouthpiece along its longitudi n al direction when it is 
moved from resting position to activated p 



I] 44. Device according to claim 41, characterised in that it 
further comprises activating means to set the inhaler ready for 
delivery of a subsequent dose and that the activating means are 
bandied by the protective cover /lid. 

DATED thia 12th day of August 2003. 
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